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configured to be connected to a connector,

- a protective cover (4) comprising a cap (20) extending
around the free end (16) of the pressure reducing valve
(2), an annular portion (21) extending around a body (13)
of a pressure reducing valve (2) and a strut (22) connect-
ing the cap (20) to the annular portion (21),

- a shrink foil (6) extending at least around part of the cap
(20) and the connecting strut (22) so as to press the cap
(20) and the connecting strut (22) against the pressure
reducing valve (2).
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Description

[0001] The invention relates to devices for supplying
pressurised fluid and more particularly a device for pro-
tecting a valve, for example a pressure reducing valve,
of such supply devices.

[0002] A device for supplying pressurised fluid com-
prises a bottle forming a vessel of pressurised fluid. This
fluid may be for example carbon dioxide (for alimentary
use), a mixture of argon, nitrogen and carbon dioxide,
etc. This fluid vessel comprises a fluid outlet port blocked
by a pressure reducing valve (or cock), the pressure re-
ducing valve being used to keep the fluid inside the bottle
and forming at the same time a port to access an inner
volume of the bottle containing the pressurised fluid.
[0003] A fluid connector may be connected to the pres-
sure reducing valve to allow controlled release of the fluid
from the device for supplying pressurised fluid. The pres-
sure inside the bottle is of the order of 250 bars. The
pressure reducing valve acts as a first expansion device,
causing the fluid pressure, at the outlet of the pressure
reducing valve, to drop to between 30 and 70 bars. The
connector connected to the pressure reducing valve acts
as a second expansion device, causing the pressure to
drop to between 4 and 7 bars, and as a device for releas-
ing pressurised fluid.

[0004] The devices for supplying pressurised fluid are
manufactured (bottle and pressure reducing valve), filled
(or refilled) then transported and stored before use via a
connection to the above-mentioned connector. Transport
and storage are therefore carried out with a pressure
reducing valve having a free end. To protect the free end
of the pressure reducing valve against any contamina-
tion, it is known to use a protective cover on this end. An
example of a protective cover is for example described
in application FR 3 056 281 A1. This protective cover
may comprise a cap intended to be positioned on the
free end of the pressure reducing valve, an annular por-
tion surrounding the body of the pressure reducing valve
and used to keep the protective cover on the pressure
reducing valve, and a strut connecting the annular portion
to the cap.

[0005] However, such a protection, although efficient
against external contamination may, depending on the
storage and transport conditions, lead to self-contamina-
tion. The protective cover, and more precisely the cap
may, in fact, be caused to rotate around the free end of
the pressure reducing valve. This exerts friction between
the cap and the free end of the pressure reducing valve.
Since the protective cover is generally made of plastic
material, this exerts friction between the plastic material
(the cap) and a metallic material (the pressure reducing
valve), which may lead to the formation of plastic particles
contaminating the free end of the pressure reducing valve
and therefore the fluids extracted from the device for sup-
plying pressurised fluid.

[0006] Theinvention aims in particular to provide a de-
vice for supplying pressurised fluid of the above-men-

10

15

20

25

30

35

40

45

50

55

tioned types and providing optimum protection of the free
end of the pressure reducing valve.

[0007] The invention therefore relates to a device for
supplying pressurised fluid, comprising:

- avessel,

- avalve comprising afirstend connected to the vessel
and a second free end configured to be connected
to a connector,

- a protective cover comprising a cap extending
around the free end of the valve, an annular portion
extending around a body of the valve and a strut
connecting the cap to the annular portion,

- asbhrink foil extending at least part of around the cap
and the connecting strut so as to press the cap and
the connecting strut against the valve.

[0008] Thus, the protective cover is pressed against
the valve using a shrink foil. Thus, and during the storage
and transport of the device for supplying fluid before the
first use, the shrink foil prevents the protective cover, and
more particularly the cap, from rotating, thereby prevent-
ing any self-contamination as explained above. This neu-
tralisation is provided by compressing the cap as well as
the connecting strut against the valve. In addition, due
to its presence, the shrink foil forms a seal guaranteeing
that the device for supplying pressurised fluid has not
been used.

[0009] According to other optional characteristics of
the device for supplying pressurised fluid taken alone or
in combination:

- The cap comprises a cylindrical wall and a bottom
wall delimiting a volume protecting the free end and
a gripping collar for gripping the cap. The cap is
therefore easy to handle, for example to remove it
from the free end of the valve;

- The cap comprises an annular bead configured to fit
in a first annular groove arranged on the body of the
valve. This stabilises the attachment of the cap on
the free end of the valve;

- The protective cover is made of rubber, preferably
ethylene propylene diene monomer rubber. The use
of rubber allows elastic deformation when assem-
bling the protective cover on the valve and when han-
dling the protective cover after installation;

- The annular portion extends around a second annu-
lar groove of the body of the valve. This allows the
annular portion to be positioned easily on the valve;

- The second annular groove comprises at least one
adjustment ring of the position of the annular portion.
This allows the annular portion to be correctly posi-
tioned in the second annular groove, while continu-
ing to use standard valves;
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- Thelength of the connecting strutis between 1.2 and
2 times the distance between the free end of the
valve and the second annular groove, preferably
substantially equal to 1.5 times the distance between
the free end of the valve and the second annular
groove;

- The shrink foil is a dry-shrink foil, preferably com-
prising viscose;

- The shrink foil is a heat-shrink foil, preferably com-
prising a material selected from polyvinyl chloride,
polyethylene terephthalate and polylactic acid;

- The shrink foil extends around the cap, the connect-
ing strut and the annular portion. This blocks the pro-
tective cover against the valve more securely;

- The shrink foil extends around the cylindrical wall
and covers at least partially the bottom wall of the
cap; and

- Thevalve is a pressure reducing valve.
Brief description of the figures

[0010] Theinvention will be better understood on read-
ing the following description, given solely by way of ex-
ample and with reference to the accompanying drawings
in which:

Figure 1 is a schematic view of a bottle forming a
vessel of pressurised fluid connected to a pressure
reducing valve,

Figure 2is a perspective view of an assembly formed
by a first variant of a pressure reducing valve, a pro-
tective cover and a shrink foil,

Figure 3 is a perspective view of an assembly formed
by a second variant of a pressure reducing valve and
a protective cover,

Figure 4 is a side view of a first variant of a pressure
reducing valve,

Figure 5 is a side view of a second variant of a pres-
sure reducing valve, and

Figure 6 is a perspective view of a protective cover
according to the invention.

Detailed description

[0011] We now refer to Figure 2 showing an assembly
formed by a first variant of a pressure reducing valve 2
(forexample cylindrical), a protective cover 4 and a shrink
foil 6. This assembly is arranged on a bottle forming a
vessel 1 of pressurised fluid (see figure 1). Figures 2 and
4 show a pressure reducing valve according to a first
variant, whereas Figures 3 and 5 show a pressure re-
ducing valve according to asecond variant. The invention
can be implemented regardless of the pressure reducing
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valve used.

[0012] The valve could be of a different type than a
pressure reducing valve 2. The description will describe
embodiments including a pressure reducing valve 2.
[0013] As explained above, the pressure reducing
valve 2 acts as a first pressurised fluid expansion mem-
ber. It comprises a first end 8 configured to be connected
to the vessel 1 of pressurised fluid. It may be for example
a threaded end in order to screw the pressure reducing
valve 2 onto the vessel 1 (which in this case comprises
a tapped port for receiving the pressure reducing valve
2). An O-ring 10 shown on Figure 4, can be arranged
against a shoulder 12 (see Figure 4) delimiting the first
end 8, the O-ring 10 being compressed between the
shoulder 12 and the vessel 1 when the pressure reducing
valve is installed on the vessel 1 to seal the interface
between these two elements.

[0014] A body 13 of the pressure reducing valve 2 may
also comprise an overpressure protection device 14,
formed by a rupture disc (the rupture pressure being for
example equal to 190 bars) and a rupture disc support,
installed in a port of the body 13 of the pressure reducing
valve 2 out of which comes a channel communicating
with an internal chamber through which the pressurised
fluid flows.

[0015] The pressure reducing valve 2 further compris-
es a free end 16 configured to be connected to a fluid
connector (not shown) to allow a second expansion of
the pressurised fluid and to extract it from the vessel 1.
[0016] The free end 16 is also preferably configured to
be connected to a fluid connector (not shown) to allow
the filling of the vessel 1 via the valve 2.

[0017] The pressure reducing valve 2 can be made of
two parts, the free end 16 being present on a first part of
the body 13 of the pressure reducing valve 2, connected
to a second part of the body 13 of the pressure reducing
valve 2. This first part may comprise for example a thread
cooperating with a tapping made in a cavity of the second
part of the body 13 of the pressure reducing valve 2, it
being also possible to provide an O-ring at the interface
between the bottom of the cavity and the threaded end
which, when compressed, seals the area.

[0018] Concerning the operation of the pressure re-
ducing valve 2, its internal architecture in particular is
known by those skilled in the art, for example in document
US 2014/0312042 A1, and will not be described in detail
in this application.

[0019] The device for supplying pressurised fluid fur-
ther comprises a protective cover 4, installed on the pres-
sure reducing valve on Figures 2 and 3 and shown alone
on Figure 6, comprising a cap 20 extending around the
second free end 16 of the pressure reducing valve 2, an
annular portion 21 extending around a body 13 of a pres-
sure reducing valve 2 and a strut 22 connecting the cap
20 to the annular portion 21.

[0020] The cap 20 may comprise a cylindrical wall 24
(for example tubular), and a bottom wall 30 pressed
against the free end 16, delimiting a volume protecting
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the free end 16, and a gripping collar 26 for gripping the
cap 20. "A volume" means a free space sized to accom-
modate the free end 16, this free space being delimited
by a lateral wall (the cylindrical wall 24) and the bottom
wall 30. The cap 20 is therefore easy to handle, for ex-
ample to remove it from the free end 16 of the pressure
reducing valve 2. The gripping collar 26 may extend from
the bottom wall 30, radially relative to the direction in
which the cylindrical wall 24 extends.

[0021] The cap 20 may comprise an annular bead 32
intended to fit in a first annular groove 34 arranged on
the body 13 of the pressure reducing valve 2. This sta-
bilises the attachment of the cap 20 on the free end 16
of the pressure reducing valve 2. This annular bead 32
therefore extends in the protective volume (from the cy-
lindrical wall 24), preferably being integrally moulded with
the cap 20.

[0022] Advantageously, the protective cover 4 is made
of rubber, preferably ethylene propylene diene monomer
rubber (EPDM). A Shore A hardness index of 80+/-5 of
the material forming the protective cover 4 is, for exam-
ple, acceptable. Any other material, in particular a mate-
rial allowing elastic deformation, can be used. The use
of rubber allows elastic deformation when installing the
protective cover 4 on the pressure reducing valve 2 and
when handling the protective cover 4 after installation.
This allows in fact elastic deformation of the annular por-
tion 21 when positioning it on the pressure reducing valve
2, as will be described below. This elastic deformation
may also allow tight fitting of the cap 20 on the free end
16. Lastly, and due to the reusable nature of the cap 20,
when handling the cap 20, in particular when removing
it from the free end 16, the connecting strut 22 should
preferably be elastic. The protective cover 4 is preferably
made in one piece, for example by injection moulding.
[0023] The annular portion 21 may extend around a
second annular groove 36 of the body 13 of the pressure
reducing valve 2. This allows the annular portion 21 to
be positioned easily on the pressure reducing valve 2.
This second annular groove 36 can be made by machin-
ing the body 13 of the pressure reducing valve 2. As an
alternative, it may be formed through the presence, as
shown for example on Figures 3 and 5, of portions of
larger height (for example of a protrusion 15 and of the
overpressure protection device 14) each side of the sec-
ond annular groove 36 without having to machine the
body 13 of the pressure reducing valve 2. This annular
portion 21 can be used to connect the protective cover
4 to the pressure reducing valve 2 so that the protective
cover 4 can be reused.

[0024] The second annular groove 36 may comprise
at least one adjustment ring 38 (see Figure 3) for adjust-
ing the position of the annular portion 21. This is particular
interesting when using a second annular groove 36
formed without machining and therefore whose dimen-
sions may not correspond to those of the annular portion
21. This allows the annular portion 21 to be correctly po-
sitioned in the second annular groove 36, while continu-
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ing to use standard pressure reducing valves 2. In other
words, and so that the annular portion 21 is correctly
positioned in the second annular groove 36, an adjust-
ment ring 38 constrains the positioning of the annular
portion 21.

[0025] The length of the connecting strut 22 may be
between 1.2 and 2 times the distance between the free
end 16 of the pressure reducing valve 2 and the second
annular groove 36, preferably substantially equal to 1.5
times the distance between the free end 16 of the pres-
sure reducing valve 2 and the second annular groove 36.
A connecting strut 22 of length close to the distance be-
tween the free end 16 of the pressure reducing valve 2
and the second annular groove 36, while remaining
greater than this distance, will limit the movements of the
protective cover 4 on the pressure reducing valve 2 while
allowing the protective cover to be handled. The length
of the connecting strut 22 can be chosen in particular
accordingto the ability of the material forming it to deform.
[0026] The device for supplying pressurised fluid also
comprises a shrink foil 6 extending at least around the
cap 20 and the connecting strut 22 so as to press the
cap 20 and the connecting strut 22 against the pressure
reducing valve 2. Due to the above-mentioned pressing,
the shrink foil 6 blocks the protective cover 4 against the
pressure reducing valve 2. As explained above, this
avoids self-contamination. In this case, the shrink foil 6
is cylindrical so that it can be positioned easily around
the cap 20 and the connecting strut 22 before shrinking.
[0027] As shown on the figures, the annular portion 21
can be positioned above (Figure 3) or below (Figure 2)
the overpressure protection device 14 depending on the
variant of the pressure reducing valve 2 used (which de-
termines the position of the second annular groove 36).
The latter may also be covered by the shrink foil 6. This
helps to block the protective cover 4 against the pressure
reducing valve 2. This covering can be carried out even
if this amounts to covering the overpressure protection
device 14.

[0028] Preferably, and in a way that can be combined
with the coverings described above, the shrink foil 6 ex-
tends around the cylindrical body 24 and covers at least
partially the bottom wall 30 of the cap 20. Once again,
this helps to block the protective cover 4 against the pres-
sure reducing valve 2.

[0029] The shrink valve 6 may be a dry-shrink foil, pref-
erably made of viscose, or a heat-shrink foil, preferably
made of polyvinyl chloride, polyethylene terephthalate or
polylactic acid. Drying or heating causes the shrink foil 6
to shrink and therefore leads to the above-mentioned
pressing.

[0030] Its diameter may be for example 10 % to 15 %
greater than that of the protective cover 4 so that it is
easier to position before shrinking. Its length may cover
the cap 20, and at least the connecting strut 22 by ex-
tending around the free end 16, and at least partially the
protrusion 15. As explained above, the length of the
shrink foil 6 may vary depending on the covering possi-
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bilities listed above.

[0031] The steps of the method for positioning the as-
sembly formed by the protective cover 4 and the shrink
foil 6 on the pressure reducing valve 2 are as follows:

i. Installing the protective cover 4 on the pressure
reducing valve 2. The annular portion 21 can be po-
sitioned in the second annular groove 36 if provided,
and the cap 20 installed on the free end 16.
Depending on the area of the body 13 of the pressure
reducing valve 2 on which the annular portion 21 is
positioned and its ability to elastically deform, pass-
ing the annular portion 21 via the free end 16 may
be considered. Thus, the protective cover 4 can be
installed after assembling the pressure reducing
valve 2 on the vessel 1. Ifinstallation via the free end
16 is not possible, installation must be carried out
via the first end 8 of the pressure reducing valve 2
before assembling the pressure reducing valve 2 on
the vessel 1.

ii. Arranging the shrink foil 6 around the assembly
formed by the pressure reducing valve 2 and the
protective cover 4, so as to cover at least the cap 20
and the connecting strut 22. At this stage, the diam-
eter of the shrink foil 6 is greater than that of the
assembly formed by the pressure reducing valve 2
and the protective cover 4. The vessel 1 is filed be-
fore arranging the shrink foil 6 around the assembly
formed by the pressure reducing valve 2 and the
protective cover 4.

iii. Shrinking the shrink foil 6, for example by drying
or heating, to press at least the cap 20 and the con-
necting strut 22 against the pressure reducing valve
2.

[0032] The shrink foil 6 preferably comprises an area
of mechanical weakness, for example an area compris-
ing several perforations so that it is easier to remove
when using the device for supplying pressurised fluid for
the first time. As explained above (and illustrated on fig-
ure 2), the shrink foil 6 can extend over the bottom wall
30. Thus, it can delimit a circular opening for the shrink
foil 6 at the bottom wall 30 surface. Indeed, and thanks
to this configuration, a user can easily grab an end of the
shrink foil 6 in the area of mechanical weakness, at the
bottom wall 30 surface, to pull it in order to remove the
shrink foil 6 from the protective cover 4.

List of references
[0033]
1: vessel
2: pressure reducing valve

4: protective cover
6: shrink foil
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8: first end

10: O-ring

12: shoulder

13: body of the pressure reducing valve
14: overpressure protection device
15: protrusion

16: free end

20: cap

21: annular portion

22: connecting strut

24: cylindrical wall

26: gripping collar

30: bottom wall

32: annular bead

34: first annular groove

36: second annular groove

38: adjustment ring(s)

Claims

1.

Device for supplying pressurised fluid, comprising:

-avessel (1),

- avalve (2) comprising a first end (8) connected
tothe vessel (1) and a second free end (16) con-
figured to be connected to a connector,

- a protective cover (4) comprising a cap (20)
extending around the free end (16) of the valve
(2), an annular portion (21) extending around a
body (13) of the valve (2) and a strut (22) con-
necting the cap (20) to the annular portion (21),

characterised in that it comprises a shrink foil (6)
extending at least around part of the cap (20) and
the connecting strut (22) so as to press the cap (20)
and the connecting strut (22) against the valve (2).

Device for supplying pressurised fluid according to
claim 1, wherein the cap (20) comprises a cylindrical
wall (24) and a bottom wall (30) delimiting a volume
protecting the free end (16) and a gripping collar (26)
for gripping the cap (20).

Device for supplying pressurised fluid according to
any one of the preceding claims, wherein the cap
(20) comprises an annular bead (32) configured to
fitin a first annular groove (34) arranged on the body
(13) of the valve (2).

Device for supplying pressurised fluid according to
any one of the preceding claims, wherein the pro-
tective cover (4) is made of rubber, preferably ethyl-
ene propylene diene monomer rubber.

Device for supplying pressurised fluid according to
any one of the preceding claims, wherein the annular
portion (21) extends around a second annular
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groove (36) of the body (13) of the valve (2).

Device for supplying pressurised fluid according to
any one of the preceding claims, wherein the second
annular groove (36) comprises at least one adjust-
ment ring (38) of the position of the annular portion
(21).

Device for supplying pressurised fluid according to
claim 5 or 6, wherein the length of the connecting
strut (22) is between 1.2 and 2 times the distance
between the free end (16) of the valve (2) and the
second annular groove (36), preferably substantially
equal to 1.5 times the distance between the free end
(16) of the valve (2) and the second annular groove
(36).

Device for supplying pressurised fluid according to
any one of the preceding claims, wherein the shrink
foil (6) is a dry-shrink foil, preferably comprising vis-
cose.

Device for supplying pressurised fluid according to
any one of claims 1 to 7, wherein the shrink foil (6)
is a heat-shrink foil, preferably comprising a material
selected from polyvinyl chloride, polyethylene
terephthalate and polylactic acid.

Device for supplying pressurised fluid according to
any one of the preceding claims, wherein the shrink
foil (6) extends around the cap (20), the connecting
strut (22) and the annular portion (21).

Device for supplying pressurised fluid according to
any one of the preceding claims, wherein the shrink
foil (6) extends around the cylindrical wall (24) and
covers at least partially the bottom wall (30) of the
cap (20).

Device for supplying pressurised fluid according to
any one of the preceding claims, wherein the valve
(2) is a pressure reducing valve.
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